Schistosoma mansoni: differential expression of cathepsins L1 and L2 suggests discrete biological functions for each enzyme.
Schistosoma mansoni cathepsins L1 (SmCL1) and L2 (SmCL2) were expressed as active recombinant proteinases in Saccharomyces cerevisiae. The recombinant enzymes exhibited substrate preferences characteristic of cathepsin-L-like cysteine proteinases. However, the enzymes differed in their substrate specificities; SmCL1 cleaved Boc-Val-Leu-Lys-NHMec with a higher efficiency than it cleaved Z-Phe-Arg-NHMec, whereas the opposite was true for SmCL2. The enzymes also differed in their pH profiles of activity; SmCL1 exhibited a broad pH profile with an optimum of pH 6. 5, while SmCL2 was active only in the acidic pH range with an optimum of 5.35. Immunoblot and RT-PCR analyses revealed that the native forms of both SmCL1 and SmCL2 are expressed in male and female worms, but at higher levels in adult female compared to male schistosomes. Additionally, both enzymes were observed in the excretory/secretory products of adult worms. The RT-PCR analysis indicated that neither enzyme is expressed in S. mansoni eggs or in miracidia, suggesting that the cathepsin-L-like activity that has been previously reported to be expressed in these stages may be the product of another gene(s). Cercariae do not express SmCL2, but appear to express SmCL1 in its inactive precursor form. Together with the findings of previous immunolocalization and phylogenetic analyses, the results reported here demonstrate that SmCL1 and SmCL2 are distinct cathepsin cysteine proteinases and strongly suggest that they play discrete biological roles.